A cell culture system was developed to study the function of porcine granulosa cells from primary and secondary follicles. Primary follicles were isolated from 1-to 3-day-old pigs. Secondary follicles were isolated from 50-to 60-day-old pigs. Follicles were isolated after a digestion for 15 min with 0.25% trypsin followed by 15 
Introduction
Development of primary follicles to the antral stage in pigs is a slow process that requires more than 80 days (Morbeck et al, 1992) . The mechanisms and factors involved in the growth of preantral follicles in pigs are not known. Growth and ovulation of porcine antral follicles can be stimulated with gonado¬ trophins (Paterson, 1982) ; however, the role of gonadotrophins in the development of preantral follicles is not known.
On the basis of studies with hypophysectomized rats and mice, there is some question as to whether gonadotrophins are necessary for the development of primary and early secondary follicles. In their review of research with rodents, Greenwald and Terranova (1988) (Oxender et al, 1979) . In addition, the number of primary and early secondary follicles are normal at birth in pig fetuses killed by decapitation at 42 days post coitum (Colenbrander et al, 1983) , indicating that activation of primordial follicles and their subsequent development to early secondary follicles occurs independently of pituitary hormones in pig fetuses.
A primary reason for our poor understanding of the control of preantral follicle growth in pigs is the lack of a suitable system for studying preantral follicle development. Currently the most common method used is histological analysis, whereby follicles are counted and rates of atresia assessed (Esbenshade, 1987; Dufour et al, 1988) . This model has not proved suitable for the analysis of growth and differentiation of preantral follicles as manifested by granulosa cell proliferation, steroidogenesis and induction of gonadotrophin receptors.
Methods for the isolation and study of preantral follicles in vitro have been reported for hamsters (Roy and Greenwald, rabbits (Maresh et al, 1990) . In addition, an enzymatic pro¬ cedure has been reported for the isolation of primordial follicles from porcine ovaries (Greenwald and Moor, 1989 Greenwald, 1987 Greenwald, , 1988 Greenwald, , 1991a Conway et al, 1990 (May and Schomberg, 1981 (Labarca and Paigen, 1980 of proliferation (Fig. 7) without an increase in progesterone secretion (Fig. 8) . FSH and 8-bromo-cAMP caused maximal stimulation of progesterone secretion for low and high density cultures (Fig. 8) In 9-to 10-week-old pigs, secondary follicles represent approxi¬ mately 20-25% of all follicles, whereas primary follicles make up only 3% of the 250 000 to 300 000 follicles present at that time (Black and Erickson, 1968; Oxender et al, 1979 (Dufour et al, 1988; Greenwald and Moor, 1989 (Eshkol and Lunenfeld, 1972) and rats (Midgley, 1973 Greenwald, 1986) . Roy and Greenwald (1988) (Colenbrander et al, 1983 (Hseuh et al, 1981; Knecht and Catt, 1983; May et al, 1988) . Roy and Greenwald (1991a) (Casida, 1934; Oxender et al, 1979) . Exogenous gonadotrophins do not alter the proportion of primary and secondary follicles at 7 weeks of age but can induce ovulation beginning at about 9 weeks of age (Oxender et al, 1979) , at which time antral follicles begin to appear. However, as gonadotrophins were given for no more than 5 days and ovaries were examined 11 days after the initiation of treatment (Casida, 1934; Oxender el al, 1979) (Morbeck et al, 1992 (Asem et al, 1987) and an increase in inositol triphosphate (Davis et al, 1986) (May el al, 1988) . This additive effect is probably due to the presence of more than one growth factor, which presents a multifactorial stimulus for cell proliferation. An additive effect of growth factors on proliferation has been observed in preantral follicles (Roy and Greenwald, 1991a) and granulosa cells from antral follicles (May el al, 1988 Greenwald, 1991b 
